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Genetic epidemiologists are currently engaged in dissecting the genetic architectures of complex diseases. While the approaches of positional cloning and linkage analysis using family data have been successful in mapping relatively infrequent genes with large or even moderate effects on diseases, such approaches have not been as successful for complex disorders. Teasing apart, genetic and environmental contributions to a complex disease remains a challenge; mapping common variants with small phenotypic effects is an even greater challenge. The currently favored paradigm for dissecting the genomic architecture of a complex disease seeks to exploit the evolutionary history of a population and to use population genetic principles. This paradigm provides the connection between genome diversity studies in defined ethnic populations and genetic epidemiological studies of complex diseases.
While linkage analyses based on data of families have proven extremely useful in mapping genes underlying simple Mendelian disease, such analyses have not been so useful for common, complex diseases. It has been argued that association analysis carried out in defined ethnic populations may be more useful than linkage analysis for such diseases. However, since many complex diseases are possibly due to a large number of susceptibility alleles, each with a small effect, even association analysis may not be very useful in identifying such alleles, unless such studies are conducted in judiciously chosen populations. Guidance on choice of such populations may be obtained from inbred organisms, in which complex-trait mapping has been relatively more successful. Inbred strains of organisms are generally established from a small number of initial crosses followed by several generations of inbreeding. The initial small number of founding parents reduces allelic diversity at each of the several loci that controls a complex trait; repeated inbreeding further ensures fixation of alleles at many of the initially segregating loci. In any one such inbred strain, while it may not be possible to identify all loci or all alleles that contribute to a complex disease, the study of multiple inbred strains may help dissect the complete genomic architecture of a complex disease. Since in humans, it is not possible to artificially restrict matings, it is necessary to investigate and to choose such naturally occurring populations that come closest to satisfying the conditions listed above.
These considerations, therefore, have resulted in a new paradigm for the study of complex disease. Because linkage analysis has limited statistical power to detect loci that confer small risks to a disease, while association analysis can detect small risks with a modest statistical power, association analysis is currently favored. The key determinants of the success of association analysis for unraveling the genomic architecture of a complex disease are as follows. The alleles contributing to disease susceptibility must not be too ancient (at least less than 100,000 years). The population considered for study should have been funded by a relatively small group of founders. The population should not have expanded demographically too long ago, and there should be sufficient genomic diversity among individuals in the population. Because of recombination, non-random association (linkage disequilibrium) between loci decreases in every generation. The above conditions imply that any non-random association that may have established between diseasesusceptibility and marker loci when the population was founded, will continue to prevail in the contemporary population at such levels that will be detectable by an association study with a reasonable sample size.
The people of India are subdivided into a large number of groups that have remained genetically isolated for long periods of time. Recent estimates reveal that there are over 400 isolated tribal groups and about 1,500 non-tribal communities. Over time, these groups have been formed primarily by fission from existing groups, although there are some documented cases of fusion of populations. Although it has not been possible to estimate sizes of founding populations, from the numerically small sizes of may contemporary populations, it is reasonable to assume that many such populations may have been founded by small numbers of individuals not too long ago.
India recognized the need to initiate a project on the national scale to estimate the nature and extent of genome diversity among ethnic groups of India. DBT launched this project in India and invited proposals and funded many projects. Some of the results from our own studies conducted during the last six years have shown that the ethnic groups of India display considerable genomic diversity (Table 1) , often exceeding those found in the conglomerate global populations. Our results have also shown that the Indian ethnic groups are highly differentiated from populations of neighboring geographical regions. This implies that Indian ethnic groups can potentially provide new insights on human evolution, in general, and evolution of diseases, in particular. There is also considerable variation in the extent of linkage-disequilibrium between loci across populations ( Fig. 1) , which is perhaps a reflection of their varied ancestral histories, but is nevertheless of paramount importance in association mapping of diseases. Thus, the Indian ethnic groups exhibit a great diversity of ancestral histories; have remained relatively unadmixed; harbor considerable genomic diversities; and also exhibit diversities of lifestyles, while retaining relatively high homogeneity within populations. No wonder then, India has gained a "jewel in the crown" status among human geneticists. 
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